Perturbation of molecular species distribution in steady states supported by a flow of energy. Models analogous to Ca2(+)-dependent ATPase and phosphorylase b.
When an allosteric macromolecular system is capable of existing in two conformations, both of which may be converted into energy-storing forms by the binding of a substrate or by the absorption of radiant energy, then a kinetic process may occur, such as an enzymic conversion of the substrate into products, which liberates energy and selectively depletes one or more of the forms of the macromolecule. Upon a continuous supply of energy, a steady state, or pseudoequilibrium, is reached during which the selective depletion of molecular species results effectively in a directional flow of energy through the system. This perturbs the distribution of the various molecular species. This effect may simulate both positive and negative binding cooperativity, and mimic the presence of multiple binding sites with different affinities even in monomeric, monovalent systems. Specific model systems are presented analogous to the transport of Ca2+ by sarcoplasmic reticulum and the allosteric behavior of phosphorylase b.